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X-ray point source for 130-70 nm GaAs 
Under a DAKPA/ AFU (Army 
Research Laboratory) funded 
program, x-ray lithography tool 
company SAI Inc (South 
Burlington, VT, USA) has been 
awarded a contract (worth 
US$lm in an initial phase) 
from JMAR Industries’ sub- 
sidiary JMAR Research Inc Rutherford Appleton laboratory of GaAs devices with critical 
(JRI) of San Diego, CA, USA to (under the direction of Dr diiensions of 130-70 nm, 
build an XRS 2000 NanoPulsar - Edmond Turcu, current JMAR’s 
X-Ray Lithography system chief scientist) and is now the 
based on JhMR’s PXS-125 first X-ray point source to be 
laser/plasma picosecond delivered with a full-field colli- 
X-ray light source. mator (developed by X-ray 
The picosecond X-ray light 
Optical Systems Inc under con- 
source (PXS) was developed at 
tract to JRI). 
both JAAR and the UK’s The system targets manufactum 
orientations! 
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Iithography 
which demands signiflcantly 
higher throughput than pres 
ent direct-write electron-beam 
systems. 
JMAR’s laser plasma X-ray 
development team (headed 
by Dr Cel Gaeta of JRI) has 
hnproved the the PXS 1 nm 
soft X-ray light source’s power 
output (which determines 
throughput) by more than 
50% (from 14W to 21.5W) 
between last November and 
December and by more than 
600% over the past 18 months. 
This was made possible by 
improvements in the optical 
architecture of its “Britelight” 
laser system (created at 
JMAR by Dr Harry Rieger) 
as wel1 as more precise 
‘overlap’ (or alignment) of the 
multiple laser beams used to 
produce the X-rays. 
A plan for staling up the sys- 
tem involves five parallel tech- 
nology development efforts to 
throughput: 
1. Increase x-ray output by 
boosting the repetition rate 
of the Britelight laser energy 
pulses. 
2. Increase the amount of laser 
llght that is converted to x-rays 
by opthnising the laser beam 
overlapping techniques. 
The intention is to expand joint 
industry and national laboratory 
collimator development pro 
grammes to produce a variety 
of devices that optimise the 
direction and the amount of 
x-t-ays that strike the lithogra- 
phy mask. 
3. Combine and focus the out- 
puts of two fourbeam laser 
modules into a single x-ray gen- 
emtion chamber. 
4. Collabomte with photoresist 
makers to develop practical, 
higher-sensitivity resists to 
reduce wafer x-ray exposure 
time periods. 
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